Measurement of Υ(1S) and Υ(2S) decays into VP final states
We know for the OZI (Okubo-Zweig-Iizuka) suppressed decays of the J/ψ and ψ(2S) to hadrons proceed via the annihilation of the quark-antiquark pair into three gluons or a photon, pQCD provides a relation for the ratios of branching fractions (B) for J/ψ and ψ(2S) decays Q ψ = B ψ(2S)→hadrons B J/ψ→hadrons = B ψ(2S)→e + e − B J/ψ→e + e − ≈ 12%,
which is referred to as the "12% rule" and is expected to apply with reasonable accuracy to both inclusive and exclusive decays. However, it is found to be severely violated for ρπ and other VP and VT final states. A similar rule can be derived for OZI-suppressed bottomonium decays: 
Recently, using 102 million Υ(1S) and 158 million Υ(2S) events Belle studied exclusive hadronic decays of these two bottomonium resonances to the three-body final states φK 
2 , no other two-body processes are observed in all investigated final states. For the processes φK + K − , K * 0 K − π + , and K * 0K * 0 2 (1430), the Q Υ ratios are consistent with the expected value, while for ωπ + π − , the measured Q Υ ratio is 2.6σ below the pQCD expectation. The results for the other modes are inconclusive due to low statistical significance.
We also used the same data samples of Υ(1S) and Υ(2S) to study exclusive hadronic decays to the K Fig. 2 and listed in Table 1 . Table 1 . Results for the Υ(1S) and Υ(2S) decays, where N sig is the number of signal events from the fits, N UL sig is the upper limit on the number of signal events, Σ is the statistical significance (σ), B is the branching fraction (in units of 10 −6 ), B UL is the 90% C.L. upper limit on the branching fraction. Signals are observed for the first time in the Υ(1S)
There is an indication for large isospinviolation between the branching fractions for the charged and neutral K * (892)K for both Υ(1S) and Υ(2S) decays, as in ψ(2S) decays, which indicates that the electromagnetic process plays an important role in these decays. For the processes K 0 S K + π − and π + π − π 0 π 0 , the Q Υ ratios are consistent with the expected value; for π + π − π 0 , the Q Υ ratio is a little lower than the pQCD prediction. The results for the other modes are inconclusive due to low statistical significance. (4S) peak) , and 10.876 GeV (Υ(5S) peak), respectively. After event selections, Fig. 2 shows the π
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Unbinned maximum likelihood fitted results are listed in Table 2 together with the calculated Born cross sections. Assuming 1/s n dependence, the fit gives n = 3.83 ± 0.07 and 3.75 ± 0.12 for e + e − → K * (892) 0K 0 and ωπ 0 cross sections distributions. With the calculated Born cross sections, we obtain R VP > 4.3, 20.0, 5.4, and R TP < 1.1, 0.4, 0.6, for √ s = 10.52, 10.58, and 10.876 GeV, respectively, at the 90% C.L. Both the ratios are different from the predictions from exact or broken SU(3) symmetry models. solid lines show the results of the fits described in the text, the dotted curves show the total background estimates, the dark shaded histograms are from the normalized ISR backgrounds e + e − → γ ISR ω/φ → γ ISR π + π − π 0 and the light shaded histograms are from the normalized e + e − → uū/dd/ss backgrounds. Table 2 . Results for the Born cross sections, where N sig is the number of fitted signal events, N UL sig is the upper limit on the number of signal events, Σ is the signal significance, σ B is the Born cross section, σ UL B is the upper limit on the Born cross section. All the upper limits are given at the 90% C.L. The first uncertainty in σ B is statistical, and the second systematic.
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